We measured the first azimuthal distributions of triple-differential cross sections of neutrons emitted in heavy-ion collisions, and compared their maximum azimuthal anisotropy ratios with Boltzmann-Uehling-Uhlenbeck (BUU) calculations with a momentum-dependent interaction. The BUU calculations agree with the triple-and double-differential cross sections for positive rapidity neutrons emitted at polar angles from 7 to 27 degrees; however, the maximum azimuthal anisotropy ratio for these free neutrons is insensitive to the size of the nuclear incompressibility modulus K characterizing the nuclear matter equation of state. 
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PACS numbers: 25.75.+r Typeset Using REVTEX 1 An important goal of relativistic heavy-ion physics is to extract information on the equation-of-state(EOS) of nuclear matter, which relates density, temperature, and pressure.
This relationship has drastic implications for heavy-ion collisions and also has important astrophysical consequences [1] . As far as bulk properties are concerned, the vast body of knowledge associated with nuclear structure physics contributes information on a single point in the temperature-density plane [viz., at T = 0 and ρ = ρ 0 ], where ρ 0 is the density of nuclear matter at equilibrium. Heavy-ion collisions provide a laboratory tool for investigating the behavior of nuclear matter in regions of temperature and density removed from equilibrium. In recent years, progress towards this goal has occurred in both theory and experiment; however, the task of deducing the EOS from high-energy heavy-ion collisions is a difficult one. One complication arises because nonequilibrium aspects of the collision are important [2] ; this fact reflects on certain observables that were thought originally to be good probes of the EOS such as, for example, transverse momentum generation [2] [3] [4] , pion production [5] , kaon production [6] , and flow-angle distributions [7] . In this Letter, we concentrate on another observable associated with the azimuthal distribution about a reaction plane for particles measured in a heavy-ion collision. Such azimuthal distributions were measured [8] and calculated [6] previously for charged particles; but here we pursue the sensitivity to the EOS of the maximum azimuthal anisotropy ratio [9] (defined below) for neutrons. We might expect the azimuthal distributions of neutrons to differ from those for charged particles primarily because of the absence of Coulomb effects and different nucleonnucleon cross sections. First, we address experimental observations, and then compare the data with calculations based on nuclear transport theory. We find that the experiment is insensitive to the nuclear incompressibility modulus K in the EOS.
The experiment was designed to measure triple-differential cross-sections d The φ -distribution of these summed transverse-velocity vectors is peaked about the reaction plane. This transverse-velocity method [10] is an adaption of the transverse-momentum method of Danielewicz and Odyniec [11] . As described previously [12] , we determined φ R with a dispersion ∆ φ R ( ≥ α c ) for charged fragments above a normalized rapidity α c . For For theoretical interpretation, we rely here on the BUU approach [16] with a momentumdependent nuclear mean field, U(ρ, p), as parameterized in Ref [2] . The momentum-dependent interaction is essential not only from a theoretical standpoint [17] , but also has important observable implications [18, 19] . The BUU calculations here have implemented a new algorithm, which considers the altered in-medium phase space density that occurs with a momentum-dependent interaction. This algorithm amounts to having a scattering crosssection that depends on the effective mass [20] of the nucleon. This correction turns out to be non-negligible in our case and a systematic investigation of its experimental consequences will appear elsewhere [21] . Transport theories used to extract the EOS must account for the polar-angle dependence of the maximum azimuthal anisotropy ratio r(θ); furthermore, at each polar angle the calculations should fit the absolute triple-differential cross-sections and the absolute double-differential cross sections (obtained by integrating the triple-differential cross-sections over the azimuthal angle). It is important to point out that such complete data provide a crucial test for theoretical models.
The full one-body BUU theory considers all nucleons emitted in a nucleus-nucleus collision: free nucleons and those carried away in composite fragments. The initial application of the full model revealed that the maximum neutron azimuthal anisotropy ratio is sensitive to the value of K, as in the original proposal [9] ; however, we observed that these analyses were dominated by a trend not present in the experimental data [22] which include only free neutrons. In an attempt to gain further understanding, we proceeded to correct for cluster contamination in our comparison with free neutron data. We subtracted contributions to the cross section from composite fragments by rejecting neutrons when the distance between the neutron and any other nucleon from the same BUU ensemble [16] is less than a critical distance d [23] , which we find to be 2.5 fm. By restricting the analysis to free neutrons, the BUU calculations of both the double-and triple-differential cross sections agree generally with the data and are insensitive to K; the comparison is shown in Fig. 1 for the triple-differential cross section at 24
• , and in Fig. 2 for the double-differential cross section.
The double-differential cross sections are significantly higher (lower) than the data with
The r(θ) vs θ curves (for 0.7 < α ≤ 1.2) in Fig. 3 are BUU results for free neutrons.
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Comparison with the data reveals that r(θ) for free neutrons is also insensitive to K. This result indicates that the azimuthal anisotropy of free neutrons is not a sensitive probe of the EOS, contrary to what was hoped previously [9] ; however, the fact that full one-body calculations of r(θ) exhibit considerable structure and sensitivity to K [22] points to composites as the carriers of the information. An important consequence of our analysis is that the azimuthal anisotropy ratio as a technique to probe the EOS is not invalidated by the data on free neutrons; instead, it is necessary to concentrate on the application of this technique to composites. This assertion is presently under close quantitative scrutiny and preliminary results are encouraging [24] . Because of large statistical uncertainties in both the data and the model calculations in regions of phase space where composite formation is small, K is still constrained poorly in these regions. 
